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Abstract 

Fuzzy anti-norm and corresponding a-norms are defined. A 
few properties of finite dimensional fuzzy anti-normed linear 
space are studied. Fuzzy a -anti- convergence and fuzzy a-anti- 
complete linear space are defined and a few of their properties 
are studied. 
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1 Introduction 

The theory of fuzzy sets was first introduce by Zadeh[12j in 1965. Thereafter 
the concept of fuzzy norm was introduced by Katsaras [S] in 1984. In 1992, 
Felbin[6] introduced the idea of fuzzy norm on a linear space. Cheng-Moderson 
[4] introduced another idea of fuzzy norm on a linear space whose associated 
metric is same as the associated metric of Kramosil-Michalek |10| . Bag and 
Samanta|2j modified the definition of fuzzy norm of Cheng-Moderson (3J and 
then studied different properties of fuzzy normed linear space.. 

In this paper, the definition of fuzzy anti-norm on a linear space introduced 
by Jebril and SamantapQ, has been modified and then the Riesz lemma and a 
few important properties of finite dimensional fuzzy anti-normed linear space 
has been established. We define fuzzy a-anti-convergence, fuzzy a-anti-cauchy 
sequence, fuzzy a-anti-completeness and relations among them are studied. 
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2 Preliminaries 

This section contains a few basic definitions and preliminary results which will 
be needed in the sequel. 

Definition 2.1 /IT] /. A binary operation : [0,1] x [0,1] — > 
[0,1] is a t-conorm if o satisfies the following conditions : 

(i) o is commutative and associative , 

(ii) a o = a V a G [0,1], 

( Hi ) a o 6 < cod whenever a < c , b < d and a , b , c , d G [0,1]. 

Remark 2.2 /P/. (a) For any rj , r 2 G (0,1) urai/i n > r 2 , 
i/iere exist r^ G (0,1) sitc/i iaai ri > r 4 o r 2 . 

(6) For any r 4 G (0,1), inere exzsi r 5 G (0,1) sitcn taat 
and r 5 o r 5 < r 4 . 

Definition 2.3 /!/. Lei U be a linear space over the real field F . A fuzzy 
subset N* of U x R such that for all x , u G U and c G F 

(iV*l) For edit e R with t < , N* (x , t) = 1 ; 
(N*2) For allt G R with t > , N* (x , t) = if and only if x = 6; 
(N*3) For allt G R with t > , N* ( cx , t ) = iV* ( x , A ) ifc^0,ceF; 
(iV*4) For aW s , t G F win iV* ( x + it , s + 1 ) < max { iV* ( x , s ) , N* (y , t) }; 

(iV*5) N*(x , t) is a non-increasing function of t G F and lim iV* (x , t) = 

t — > 00 

0. 

Then ( £7 , iV* ) is called fuzzy antinormed linear space. Further it is assumed 

(N*G) For all t G R with t > , N* (x ,t) < 1 implies x = 6. 

Definition 2.4 /!/. Lei iV* be a fuzzy antinorm on U satisfying (N*6). 
Define 

|| x ||* = inf{t>0 : N*(x,t) < a} 

Theorem 2.5 /-//. Lei ( [/ , N* ) 6e a fuzzy antinormed linear space. Then 
{ || . || * : a G ( , 1 ) } is a decreasing family of norms on U. 

Definition 2.6 Let ( U , iV* ) be a fuzzy antinormed linear space. A 
sequence {x n } n in U is said to be convergent to x G U if given t > , r G 
(0,1) there exist an integer n$ G N such that 

N* ( x n — x , t ) < r V n > n . 
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Definition 2.7 |IJ/. Let ( U , N* ) be a fuzzy antinormed linear space. A 
sequence {x n } n in U is said to be a cauchy sequence if given t > , r G 
(0,1) there exist an integer n Q £ N such that 

N* ( x n+p - x n , t) < r V n > n , p = 1, 2, 3, • • • . 

Definition 2.8 /!/. ^4 subset A of a fuzzy antinormed linear space (U , N*) 
is said to be bounded if and only if there exist t > , r G ( , 1 ) such that 

N* (x , t) < r V x e A 

Definition 2.9 [lj. A subset A of a fuzzy antinormed linear space ( U , N* ) 
is said to be compact if for any sequence {x n } n in A has a subsequence con- 
verging to an element of A. 

Definition 2.10 [lj. Let (U , N*) be a fuzzy antinormed linear space. A 
subset B of U is said to be closed if any sequence {x n } n in B converges to 
x G B, that is, 

lim N* ( x n — x , t) = 0, Wt > =>• x G B. 

n — > oo 



3 Fuzzy Anti-normed Linear Space 

In this section we modify the definition of fuzzy antinorm and deduce some 
important theorems. 

Definition 3.1 Let V be linear space over the field F (= R or C). A fuzzy 
subset v of V x R is called a fuzzy antinorm on V if and only if for all 
x , y G V and c G F 

(i) For allt G R with t < , u( x , t ) = 1 ; 

(ii) For all t G R with t > , u(x , t) = if and only if x = 6; 
(in) For all t G R with t > 0, v ( cx , t ) = v ( x , A ) if , c GF; 

(iv) For all s , t G z/(x + y,s + t) < v (x , s ) o v (y , t) ; 

(v) lim v ( x , t ) = 0. 

Definition 3.2 If A* = { (( x , t ) , v ( x , t )) : ( x , t ) G V x is a 

fuzzy antinorm on a linear space V over a field F . Then ( V , A* ) called a 
fuzzy antinormed linear space. 
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We further assume that for a fuzzy anti-normed linear space ( V , A*), 

(vi) v(x,t) < 1 ,Vt>0 x = 6. 

(vii) u( x , • ) is a continuous function of R and strictly decreasing on the 
subset {£ : < £) < 1} of R. 

Remark 3.3 Let v be a fuzzy anti-norm on V then v(x, t) is non-increasing 
with respect to t for each x G V. 

Proof. Let t < s. Then = s - 1 > we have 



is(x,t) = u(x,t) o = u(x,t) o v(0,k) > u(x,s). 
Hence the proof. 

Example 3.4 Let (V, \\ • || ) be a normed linear space and define a o b = 
max { a , b }. For aZZ £ ( > ) G R, define 

"(x, t) = ^ ll^ II fc > 0. 
£ + K || x || 

/£ easy to verify that A* = { ((x , t) , v (x , t)) : ( x , £ ) G 7 x } js 
a /itzzy anti-norm on V . 

Example 3.5 Let ( V , || • || ) be a normed linear space, define v : 
V x R — > [0,1] by 

v ( x , t) — , i/ £ > || x || 

= 1 , i/ £ < || x || 
Then (V , v ) is a fuzzy anti-normed linear space. 

Theorem 3.6 Let ( V , A* ) fre a /uzzy antinormed linear space. Then 

|| x ||* = A{£ : , t) < 1 - a} , a G (0,1) 

zs an ascending family of a-norms on V. 

Proof. Obvious. 

Theorem 3.7 Let (V , A*) be a fuzzy antinormed linear space satisfying 
(vi) and (vii). Let \\ x ||* = A{£ : u(x , t) < 1 — a} , a G (0,1). 
Also, let u' : V x R — > [0,1] be defined by 

u'(x,t) = A { 1 - a : || x \\ * < £} , i/ ( a; , £ ) ^ (^,0) 

= 1 , if(x,t) = (6,0) 

Then v' = v. 
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To prove this theorem we use the following lemmas. 

Lemma 3.8 Let ( V , A* ) be a fuzzy antinormed linear space satisfying (vi) 
and (vii). Also, if { \\ • ||* : a G (0 , 1 ) } be ascending family of norms of 
V, defined by 

|| x ||* = A{t : z/(x , t) < 1 - a} , a G (0 , 1). 

Then for xo( ^ 6) G V , v ( x , || Xo || * ) < 1 — a , V a G ( , 1 ) . 

Proof. Let || x || * = s, then s > 0. Then there exist a sequence {s n } n , 
s n > such that v ( xo , s n ) < 1 — a , for all n G iV and s n — > s as 
n — > oo. Therefore 

lim v ( xn , s n ) < 1 — a =3- v ( x , lim s n ) < 1 — a by (vii) 

n — > oo n — > oo 

v ( x , || x || * ) < 1 - a , V a G (0,1) 

Lemma 3.9 Let ( V , ^4* ) 6e« /uzz?/ antinormed linear space satisfying (vi) 
and (vii) and { || • || * : a G (0 , 1) } be ascending family of norms of V, 
defined by 

|| x ||* = A{t : z/(x,t) < 1 - a) , a G (0,1). 
Then forx (^ 6) G V , a G ( , 1 ) and s ( > ) G R, 

\\ x o\\* a = s O v(%o, s ) = 1 - a 

Proof. Let a G (0,1), x(^ 9) G V and s = ||x ||* = A{t : 
^ ( %o , t ) < 1 — a} . Now by lemma 13.91 we have 

v ( xo , s ) < 1 — a (1) 

If possible let v ( x , s ) < 1 — a then by continuity of v ( x , • ) at s, there 
exist s ' < s such that v ( xq , s ' ) < 1 — a, which is impossible since 
s = A{£ : v (xq , t) < 1 — a} . Thus 

( xo , s ) > 1 — a (2) 

From ([1]) and ([2]) it follows that v ( x , s ) = 1 — a. Thus 

II ;r o II a = s =>• // ( x , s ) = 1 - a (3) 

Next if v ( Xq , s ) = 1 — a , a G (0,1) then from remark 13.31 

II || * = A { t : v ( x , t ) < 1 - a} = s. (4) 
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Hence from ([3]) and (00) we have for a G (0,1), x (^ 9 ) G V and for 
s > , || x II * = s <^ v ( xq , s ) = 1 — a. 



Proof of the main theorem: 

Let ( x , t ) G V x i? and a G ( , 1 ) . To prove this theorem we 
consider the following cases: 

case-1: For any x G V and t < ,u(xo,t ) = v'(xo,t ) = 1. 

case-2: Let xq = 9 , t > . Then z/ ( xo , t ) = z/'(xo,£o) = 0- 

case-3: Let Xo ^ 9 , t (> 0) G i? such that z/(x , to) = 1- By 
lemma 3.1 we have, v ( xq , || a; || * ) < 1 — a . 

Since v(x , t ) = 1 > 1 — a it follows that v ( Xo , || x || * ) < 1 — « < 
z/ ( x , to ) an d since v ( x , • ) is strictly non increasing t < || x || * , V a ( , 1 ) . 
So v ' (x , t ) = A { 1 - a : || x || * < t } = 1. 
Thus u(x ,t ) = u'(x ,t Q ) = 1. 

case-4: Let x ^ 9 , t (> 0) G i? such that ^(x ,£o) = 0. 
Note that, 



t) = A{1 - a : || x ||* < t} ,if(x,t) ± (9,0) (5) 

|| x || * = A { t : u(x , t) < 1 - a} ,a G ( , 1 ] , x G V. (6) 

It follows that, || Xq II* < t , V ol G (0,1), by (j6]). Therefore, 
II £o || * < t i"(x 0l t ) = , by ©. 
Thus, v(x ,to) = u'(x ,t ) = 0. 

case-5: Let x ^ 9 ,t (> 0) G R such that < z/(x ,t ) < 1 . Note 
that V a G (0,1) 

u'(x,t) = A{1 - a : || x || ^ < t} , if (x , t) + (9,0) (7) 

|| x || * = a { t : u(x , t) < 1 - a} , a G ( , 1 ] , x G V. (8) 
Let, z/ ( x , t ) = 1 — f3 , then from ([8]) we have 



x 



< t . 



(9) 



Using ([9]) from ([7]) we get, v ' ( x , t ) < 1 — /3 . Therefore, 



f (^o , t ) > v'(xq , t ) 



(10) 
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Now from lemma 3.2 we have v ( Xo , to ) = 1 — /3 || a; || t = to- 
Now, for /3 < a < 1 , let || x || * = t ' . Then by lemma 3.2 we have 
u(xo,t') = 1 — a. So,u(xo,t') = 1 — a < 1 — j5 = u(xo,t ). since, 
v ( xo , • ) is strictly monotonically decreasing and ( xo , t ' ) < v ( xq , to ) 
Therefore t' > £ • Then for j3 < a < 1 , we have || x \\ * = t' > to. 
So, 

i/(x 0) t ) > 1 - P = v(x ,t ) (11) 

Thus from ( ITOj) and (TTTj) we have ^ ( xo , to ) = v '( Xo , to ) . 

Since, ( x , to ) G V x i? is arbitrary u'(x,t) = u(x,t ) , for all 

(x, t) g y x i?. 

Lemma 3.10 (Riesz): Let W be a closed and proper subspace of a fizzy 
antinormed linear space (V , v) satisfying (vi) and(vii). Then for each e > 
there exist y G V — W such that v ( y , 1 ) < 1—a and v (y — w , 1 — e ) < 
1 — a /or a// a G ( , 1 ) and w G W 7 . 

Proof. Recall that, || x \\ * = A{t : v (x , t) < 1— a}, a G (0,1) 
and { || . || * '■ ol G (0,1)} is an ascending family of a-norms on a linear 
space V. Now by applying Riesz lemma for normed linear space, it follows 
that for any e > there exist y G V — W such that 

II 2/ II * = 1 (12) 

|| y - w ||* > 1-e Vw E W (13) 
Now, from theorem 13.71 for all a G ( , 1 ) we have 

v(y,t) = A{l-a : || yll* < t} 

u(y, 1) = A{1 - a : ||y||; < 1} 
=4> z/(?/, 1) < 1 - a 

Again, 

v(y - w,t) = A { 1 - a : \\ y - w \\ * < t} 

=4> v(y - w, e) = A{1 - a : || y - w ||* < e} 
=^> v (y — w , e) < 1 — a 
Hence the proof. 

Theorem 3.11 Let (V , A*) be a fuzzy antinormed linear space satisfying 
(vi) and (vii). If the set {x : v (x , 1 ) < 1 — a} , a G (0,1) is compact 
then V is a space of finite dimension. 
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To prove this theorem we use the following lemma 

Lemma 3.12 In a fuzzy antinormed linear space ( V , A* ) satisfying (vi) 
and (yii), every sequence is convergent if and only if it is convergent with 
respect its corresponding a-norms, a G (0,1) 

Proof. =>- part : Let ( V , A* ) be a fuzzy antinormed linear space satisfying 
(vi) and (vii) and {x n } n be a sequence in V such that x n — > x. 

lim v ( x n — x , t ) = , V t > 

Choose < a < 1. So, lim z/(x„ — x, £) = < 1 — a there exist 
n c (t) such that 

v (x n — x , t) < 1 — a W n > n (t, a) (14) 

Now, 

II x « _ x II « = A { t '■ v(x n -x , t) < I -a) =4> || x n - x || * < t , V n > n (t,a) 

by (3.3). Since, t > is arbitrary, 

|| x n — x || * a — > as n — > oo , V a e ( , 1 ) 

part : Next, we suppose that, || x n — x \\ * — > as n — > oo , V a E 
(0,1). 

Then for a G ( , 1 ) , e > there exist n (a, e) such that 

II x n — x II * a < e , V n > % (a, e) , a G ( , 1 ) (15) 

Now, 

u(x n -x,e) = A { 1 - a : || x n - x \\ * < e} 

^> z/ ( z n — x , e ) < 1 — a , V n > n (a, e) , a G (0,1) 
=^> lim v ( x n — x , e ) = 

n — >• oo 

Thus x n converges to x. 

Proof of the main theorem: It can be easily verified that { x : 
v(x,l) < 1 - a} = {x : || a; ||* < 1} , a G (0 , 1). By 
applying Riesz lemma, it can be proved that if for some a G ( , 1 ) the set 
{% '■ || x || * < 1} is compact then V is of finite dimensional. Using lemma 
3.4, it follows that, for some a G (0,1), {x : v (x , 1) < 1 — a} is 
compact then V of finite dimensional. 
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4 Fuzzy a-anti-convergence 

In this section, the relations of fuzzy a-anti-convergence, fuzzy a-anti-cauchyness, 
fuzzy a-anti-compactness with their corresponding a-norms are studied and a 
few properties are derived. 

Theorem 4.1 Let ( V , A* ) be a fuzzy antinormed linear space satisfying 
(vi) and (yii) and { \\ ■ ||* : a G (0 , 1) } be ascending family of norms of 
V, defined by 

|| x ||* = A{t : v(x , t) < 1 - a} , a G (0,1). 

Then for any increasing (or, decreasing) sequence {a n } n in (0 , 1), a n — > 
a in ( , 1 ) implies \\ x \\ * an — > || x || * , V x 6 V 

Proof. For = 6', it is clear that a n converges to a =4> || x \\ * — > \\ x \\ * 
suppose x 9. Then from Lemma [3.91 for x 7^ # , a G (0,1), t' >0 
we have 

|| x ||* = t' <^> ^ ( x , t ' ) = 1 — a 

Let {ainjn be an increasing sequence in ( , 1 ) such that a n converges to a in 
(0,1). 

Let || x || * = s n and llxll* = s 

II IIq, » II II a 

Then, 

z/ ( x , s n ) = 1 — a n and v ( x , s ) = 1 — a. (16) 

Since { || ■ || * : a G (0,1)} is increasing family of norms and {s n } n is 
increasing sequence of real numbers and bounded above by s. Hence {s n } n is 
convergent. Thus, 

lim v ( x , s n ) = 1 — lim a n v ( x , lim s n ) = 1 — a (17) 



n — ¥ 00 



From (5.1) and (5.2) we have, v ( x, lim s n ) = ( x , s ) this implies 
lim s n = s , by (t>u). Therefore, 

n — > 00 

llHl X „ = X „ 



n — > 00 



Similarly, if {a n } n is a decreasing sequence in (0 , 1 ) and a n converges to a 
in ( , 1 ) then it can be easily shown that || x || * — >■ || x || * , V x G V. 



Let V be a linear space and { || ■ || * : ct G (0, 1 ) } be ascending family of 
fuzzy a-anti-norms on V. Assume that 

(viii) for any increasing (or, decreasing) sequence {a n } n in (0,1), if a n 
converges to a in (0, 1), then || x || * converges to || x || * . 
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Theorem 4.2 Let ( V , A*) be a fuzzy antinormed linear space and { \\ ■ || * : 
a E ( , 1 ) } be ascending family of norms of V satisfying ( viii ) . Let, v be 
fuzzy antinorm on V defined by 

u(x,t) = A{1 - a : || x \\* a < t},if(x,t) ^ (9,0) (18) 

= 1 , if(x,t) = (9,0) 

Let || x || a : V — > R + be a function defined by 

\\x\\' a = A{t : u(x , t) < 1 - a}. (19) 

Then || x \\ = \\ x \\* , V a E (0,1). 



Proof. For x = 9 , \\ x \\ a = \\ x \\ * , V a E (0,1). 
Consider when x ^ 9 . Let, a G ( , 1 ) . Putting || x || * = so . Then 
s > . 

From f fTSj) we get, u (x , s ) < a . 

From ( 1T9|) we get, || x \\ > sq = || x || * . Thus 



UW'ao > UVao (2°) 



Next let s > \\ x \\ ' 

II II ao 

=^> 3 si < s such that v ( x , s\ ) < ao 

A { 1 — a : || x || * < ao 
If A { 1 — a : || x || * = ao , then there exist a decreasing sequence {a n } n 
in (0,1) such that a n — > ao and || x \\ * < si 
Thus by (viii) we have || a; ||* < si < s . 

If A { 1 — a : || x || * < a , then it follows that || x || * < Si < s . 
Hence in any case s > \\ x \ \ ao . Thus 



Zlllo < II ^ II * ( 21 ) 



Form fl2Dl and (I2T|) we get, || 1 1 Q , o = || x \\ * o 

Since a > is arbitrary, || x \\ a = \\ x \\ * , V x E V and 
V a E (0,1), 



Definition 4.3 Let ( V , A*) be a fuzzy antinormed linear space and a E 
(0 , 1). A sequence {x n } n in V is said to be fuzzy a- anti- convergent in 
(V , A*) if there exist x E V such that for all t > 0, 

lim v ( x n — x , t ) < 1 — a 

n — > oo 

x is called fuzzy a-antilimit of x n . 
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Theorem 4.4 Let ( V , A* ) fre a /uzzy antinormed linear space satisfying 
(vi). Then fuzzy a-antilimit of a fuzzy a -anti- convergent sequence is unique. 

Proof. Let {x n } n be a fuzzy a-anti-convergent sequence and suppose it 
converges to x and y in V. Then for all t > , 

lim v ( x n — x , t ) < 1 — a and lim u ( x n — y , t) < 1 — a. 

n — > oo n— >oo 

Now, 

u(x - y , t) = v(x - x n + x n - y , t) , Vn. 

= y(i n -i,t) oj/(i n -j/,t) , Vn. 

Taking limit we have 

v ( x — y , t ) = lim v ( x n — x , t ) o lim z/ ( x n — y , t ) 

n oo v ' n — > oo v 

< ( 1 - a) o ( 1 - a) = (1 - a) 

That is, v (x — y , t) < 1 for all t > . 
Therefore, x — y = 9 by (vi) 
x = y . 

Theorem 4.5 Lei ( V , ^4* ) &e a /kzzy antinormed linear space satisfying 
(vi). If {x n } n be a fuzzy a -anti- convergent sequence in (V , A* ) suc/i £/ia£ x n 
converges to x. Then || x n — x ||* — )• as n — >■ oo. 

Proof. Since {x n }„ be a fuzzy a- ant i- convergent sequence, suppose it 
converges to x, then for all t > , 
lim u ( x n — x , t) < 1 — a. 

=>- 3 n (t) > such that z/ ( x„ — x , t) < 1 — a , V n > no(£). 
=>- 3 no(t) > such that || x n — x || * < £ V > no(t). 
Since t > is arbitrary, || z n — x || * — >■ as n — > oo . 

Definition 4.6 Let ( V , ^4* ) &e a /uzzy anti-normed linear space and a e 
( , 1 ). ^4 sequence {x n } n in V is said to be fuzzy a-anti-cauchy sequence if 

lim v ( x n — x n+p ,t) < 1 — a Vi > ,p = 1, 2, 3, • • • 



Theorem 4.7 Lei ( V , A* ) fre a fuzzy antinormed linear space and a G 
( , 1 ). Then every fuzzy a- anti- convergent sequence in (V , A*) is a fuzzy 
a-anti-cauchy sequence in (V , A*). 
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Proof. Let {x n } n be a fuzzy a- ant i- convergent sequence and it converging 
to x. Then 

lim v ( x n — x , t ) < 1 — a 

n-> oo v n ' 1 

Now, 

^ ( Xn ~ %n+p , t ) = Z/(x ra — £ + £ — Z n+p , t ) , for p = 1, 2, 3, • • • . 

= v ( x n - x , ^ ) o i/ ( x n+p - x , l - ) , for p = 1, 2, 3, • • • . 

Therefore, 

lim v ( x n - x n+p , t) < lim v(x n - x , \ ) o lim z/ ( x n+p - x , \) 

n-s-oo v K n — > oo v 2 rt — s> oo v ^ 2 

< ( 1 - a) o ( 1 - a) = ( 1 - a) 
Hence {x„}„ is a fuzzy a-anti-cauchy sequence in ( V , A* ) . 

Note 4.8 Every constant sequence in a fuzzy antinormed linear space ( V , ^4* ) 
is a /uzzy a-anti-cauchy sequence in (V , ^4* ) , a G ( , 1 ). 

Proof. Obvious. 

Theorem 4.9 Le£ ( V , A*) be a fuzzy antinormed linear space satisfying 
(vi). Then every cauchy sequence in ( V , \\ ■ ||* ) is a fuzzy a-anti-cauchy 
sequence in (V , A*), where \\ ■ || * denotes the a-norms onV , a G (0,1) 

Proof. Choose a £ ( , 1 ) arbitrary but fixed. Let, {y n } n be a cauchy 
sequence in V with respect to || • || * • Then 

A m oo WVn-Vn +P \\l = 0. 

Then for any given e ( > ) there exist a positive integer n (e) such that 
II Vn - Vn+p || * < e , V ra > n (e) and p = 1, 2, 3, • • • . 
=4> A { i > : v(y n - y n+p , t ) < 1 - a } < e ■ 
=>- there exist t(n , p , e) < e such that 

v{y n ~ Vn+p , t(n,p, e)) < 1 - a , Vn > n (e) and p = 1,2,3, 

=>" "(Vn ~ Vn+p , € ) < 1 - « 

Since e ( > ) is arbitrary, 
lim is{y n - Vn+p , t ) < 1 - a , V t > 

n — > oo 

=>• {y n }„ is fuzzy a -anti-cauchy sequence in ( 1/ , A* ) . 

Since, G ( , 1 ) is arbitrary, every cauchy sequence in ( V , A* ) is fuzzy 

a-anti-cauchy sequence in ( V , A* ) for each a G (0,1). 
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Definition 4.10 Let (V , A*) be a fuzzy antinormed linear space and 
a G (0 , 1). It is said to be fuzzy a- anti- complete if every fuzzy a-anti- 
cauchy sequence in V fuzzy a- anti- converges to a point ofV. 

Theorem 4.11 Let ( V , A*) be a fuzzy antinormed linear space satisfying 
{vi). If (V , A*) be fuzzy a- anti- complete then V be complete with respect to 



Proof. Choose cto G (0,1) arbitrary but fixed. Let, {y n }n be a cauchy 
sequence in V with respect to || • || * . then it follows that {y n } n is fuzzy 
cto-anti-cauchy sequence in ( V , A* ) . 

Since, ( V , A* ) is fuzzy ao-anti-complete, there exist y G V such that 
lim u(y n - y , t) < 1 - a , V t > 

n — > oo 

=>• lim || y n — y ||* = , by theorem 14.51 



^ ( ^ ' II ' II *a ) ^ S f uzz Y anti-complete. 
Since, a is arbitrary, ( V , \\ ■ \ \ * ) are complete. 

5 Future Work 

In our future work, our goal is to develop the concepts of different types of 
fuzzy anti-continuities and fuzzy anti-boundedness of linear operator and the 
relations among them. 

References 

[1] Iqbal H. Jebril and T.K. Samanta , Fuzzy anti-normed linear space, Journal 
of mathematics and Technology, February, 2010. 

[2] T. Bag and S.K. Samanta , Finite Dimensional Fuzzy Normed Linear 
Spaces, The Journal of Fuzzy Mathematics Vol. 11 ( 2003 ) 687 - 705. 

[3] T. Bag and S.K. Samanta , Fuzzy bounded linear operators , Fuzzy Sets 
and Systems 151 ( 2005 ) 513 - 547. 

[4] S.C. Cheng and J.N. Mordeson , Fuzzy Linear Operators and Fuzzy Normed 
Linear Spaces , Bull. Cal. Math. Soc.86 ( 1994) 429 - 436. 



a ' 



a G (0,1 




[5] Bivas Dinda and T.K. Samanta , Intuitionistic Fuzzy Continuity and Uni- 
form Convergence , Int. J. Open Problems Compt.Math, Vol 3, No. 1 
(2010) 8 - 26. 



14 



Bivas Dinda, T.K. Samanta and Iqbal H. Jebril 



[6] C. Felbin , The completion of fuzzy normed linear space. Journal of math- 
matical analysis and application 174(2) ( 1993 ) 428-440. 

[7] T.K. Samanta and Iqbal H. Jebril , Finite dimentional intuitionistic fuzzy 
normed linear space, Int. J. Open Problems Compt. Math., Vol 2, No. 4 
(2009) 574-591. 

[8] A.K. Katsaras , Fuzzy topological vector space, Fuzzy Sets and Systems 12 
(1984) 143 - 154. 

[9] S. Vijayabalaji, N. Thillaigovindan, Y.B. Jun Intuitionistic Fuzzy n-normed 
linear space , Bull. Korean Math. Soc. 44 (2007) 291 - 308. 

[10] O. Kramosil, J. Michalek , Fuzzy metric and statisticalmetric spaces, 
Kybernetica 11 ( 1975 ) 326 - 334. 

[11] B. Schweizer , A. Sklar, Statistical metric space, Pacific journal of math- 
hematics 10 ( 1960 ) 314-334. 

[12] L.A. Zadeh Fuzzy sets, Information and control 8 ( 1965 ) 338-353. 



